Context: Music therapy is a common discretionary service offered within hospice; however, there are critical gaps in understanding the effects of music therapy on hospice quality indicators, such as family satisfaction with care. Objectives: The purpose of this study was to examine whether music therapy affected family perception of patients' symptoms and family satisfaction with hospice care. Methods: A retrospective, cross sectional analysis of electronic medical records from 10,534 cancer patients cared for between 2006-2010 by a large national hospice. Logistic regression was used to estimate the effect of music therapy using propensity scores to adjust for non-random assignment. Results: Overall, those receiving music therapy had higher odds of being female, having longer length of stay, and receiving more services other than music therapy, and lower odds of being married/partnered or receiving home care. Family satisfaction data were available for 1495 (14%) and were more likely available if the patient received music therapy (16% vs 12%, p<.01). There were no differences in patient pain, anxiety, or overall satisfaction with care between those receiving music therapy vs not. Patients who received music therapy were more likely to report discussions about spirituality (OR=1.59, p=.01), marginally less trouble breathing (OR = 0.77, p=.06), and marginally more likely to receive the right amount of spiritual support (OR = 1.59, p=.06). Conclusions: Music therapy was associated with perceptions of meaningful spiritual support and less trouble breathing. The results provide preliminary data for a prospective trial to optimize MT interventions for integration into clinical practice.
Introduction
Survey results from randomly selected hospices in the US estimate that music therapy is a discretionary service provided by over half of the hospices nationwide. 1, 2 According to the Certification Board of Music Therapy, approximately 430 music therapists provide services to hospice patients. 3 Hospices who offer music therapy as a discretionary service report that it is a patient-preferred therapy compared to other complementary modalities. 4 Patients expect multiple benefits from music therapy, including emotional and spiritual support, support coping with pain, and an opportunity to express feelings. 5 Emotional distress, pain management, and attention to spiritual needs are critical to high quality end of life care. [6] [7] [8] Despite widespread use of music therapy in hospice care, empirical evidence of benefit is sparse. Systematic reviews summarizing the available quantitative evidence for music therapy in hospice and cancer care arrive at similar conclusions: preliminary evidence from small scale studies included in reviews suggests music therapy interventions may be beneficial in decreasing patient-perceived anxiety and pain and improving quality of life. 7, [9] [10] [11] Studies published after the most recent reviews as well as interpretive research provide further support that music therapy improves quality of life, specifically in terms of psychophysiological issues such as anxiety, pain, and shortness of breath as well as spirituality. [12] [13] [14] [15] Interpretive research describes patients and families experience music and music therapy as providing ways to remain connected to self and others, a means for expression, and a way to stimulate reminiscence and life review. [16] [17] [18] Because of the important role of family members in the care of the dying, family satisfaction is also seen as an important component of quality end of life care. 6, 19 While preliminary evidence supports the patient related outcomes of quality end of life care, the influence of music therapy on family perception of quality of care is not known. The purpose of this analysis was to explore the influence of music therapy on family perception of management of patient symptoms and family satisfaction with hospice care in cancer patients. Results of the analysis may identify outcomes for further study and guide current practice.
Methods

Study Population and Data Sources
Overview. This retrospective, cross-sectional study included merged data from two sources: electronic medical records (EMR) and family satisfaction (FEHC) data collected 1-3 months post-death. Both data sources originated from patients and families cared for by a national hospice that, at the time of data extraction, had divisions in 13 states nation-wide. The hospice uses a web-based, point of care electronic medical record system that is housed in a single location allowing for automatic integration of data from all clinical sites. The final analysis dataset included patient-and division-level variables that may predict receipt of music therapy services and relate to hospice quality indicators (See Tables 1 & 2) . 20 The National Hospice and Palliative Care Organization's Family Evaluation of Hospice Care (FEHC) survey was developed to explore whether end of life care met the family's perceived needs of the dying patient and family satisfaction with overall hospice care. 21 Specifically, the 61-item survey asks about the family members' perspectives of the provision of physical, emotional, and spiritual comfort to the dying person, attention to informational needs and family support, coordination of care, and overall satisfaction. 21 For the purpose of this study, we analyzed the items focused on provision of physical (pain, dyspnea), emotional (anxiety), and spiritual comfort to the patient and overall satisfaction. This study was approved by the Indiana University-Purdue University-Indianapolis Institutional Review Board. Patients consenting for hospice care sign an admission form that includes consent for treatment, explanation of advanced directives, patient's rights and responsibilities, and a release of information of privacy practices. The privacy practices material informs patients that health information may be used for research purposes. Extracted data were collected between January 1, 2006 and December 31, 2010 on 29,284 hospice decedents who were aged 18 or older. Records were excluded if the patient was still alive on January 1, 2011 or if death occurred prior to completion of hospice admission.
Sample. A cohort of cancer patients within a larger dataset were identified using the ICD-9 code as the primary diagnosis on the hospice admission form. The sample included n=10,534 patients with a primary hospice diagnosis of cancer from the electronic medical record system who were admitted for care between January 1, 2006 and December 31, 2010. Patients represented fourteen divisions although only twelve are represented in the model-based results since volunteer hour reports for two newly opened divisions had not submitted volunteer data to the managing data center.
Analysis
All models below included a random effect for division to account for the clustering of patients within divisions. Simple descriptive measures were tabulated for those that received music therapy and those that did not. We first used multi-level logistic regression models to model whether or not the patient received music therapy services or not as a function of patientlevel predictors (each variable considered univariately) controlling for division-level variables. Similarly, we examined each division-level variable univariately controlling for patient-level variables. Second, we fit a single multi-level logistic regression model that included all patient and division-level covariates simultaneously. This model allowed us to explore what factors were independent predictors of receiving music therapy and at the same time allowed the estimation of the propensity score (the probably of receiving music therapy services or not) for each patient to use as a covariate when estimating the effect of music therapy services on family satisfaction. Finally, the effect of music therapy was estimated by modeling each family satisfaction outcome using a logistic model that included a main effect for music therapy services received (yes/no) and the propensity scores as a covariate. Using the propensity score as a covariate served to reduce the bias in estimating the music therapy effect created by the non-random assignment to receive music therapy services or not. We also used logistic regression models to determine which patient-level factors were associated with having or not having family satisfaction data.
Results
Sample Description -Receipt of Music Therapy
3,936 of 10,534 (37.36%) cancer patients received music therapy services from January 1, 2006 to December 31, 2010. There were a total of 4,134 music therapy sessions delivered averaging 2 visits/patient and 1.3 hour/session. Demographic information and differences between patients receiving music therapy versus those not receiving music therapy are in detailed Table 1a . Only the results from the multivariable model are reported since the results were consistent with the univariate models. Although almost all differences were statistically significant due to the large sample sizes, large differences (e.g. greater than 5% differences for categorical variables) were seen in gender, marital status, location of hospice care, length of stay, and receiving services from a hospice aid, physician, social worker, or chaplain. Those receiving MT had higher odds of being female, having longer length of stay, and receiving more services other than MT, and lower odds of being married/partnered or receiving home care. When we examined division-level predictors controlling for patient characteristics (Table 1b) , only volunteer hours was significant, with higher average volunteer hours associated with greater odds of receiving music therapy. Family Evaluation of Hospice Care 1495 of 10,534 cancer patients (14%) had evaluable family satisfaction data available. Data were more likely available if the patient had received music therapy services (16% vs 12%, p<.01). In addition, those having FEHC data, decedents were more likely to be older (74 years vs 69 years, p < 0.0001), Caucasian (74% vs 56%, p < 0.0001), married/partnered (49% vs 39%, p < 0.0001), receive hospice care at home (71% vs 51%, p < 0.0001), have longer length of stay (median 15 days vs 11 days, p = .0014), and receive care from a hospice aid (71% vs 65%, p < 0.0001) or social worker (90% vs 80%, p < 0.0001).
Family Member Ratings of Hospice Care
There were no differences in family reports of pain or anxiety/sadness between those patients who received music therapy versus those who did not (See Table 2 ). There were differences in family perception regarding the amount of contact concerning religious and/or spiritual beliefs if the patient received music therapy (OR 1.59, 95% CI: 1.13 -2.22, p=0.012).
Although not reaching the level of statistical significance, those receiving music therapy reported lower odds of having trouble breathing (OR 0.77, 95% CI: 0.58-1.02, p = .062) and higher odds of receiving the right amount of spiritual contact prior to patient death (OR 1.59, 95% CI: 0.98 -2.58, p = .061). 0.468 a An odds ratio (OR) > 1 indicates higher odds of those with MT responding 'yes', 'the right amount' or Excellent' vs those that don't receive MT. An odds ratio < 1 indicates lower odds of those with MT responding 'yes', 'the right amount' or Excellent' b Question only asked of those who responded 'yes' to prior question.
Discussion
Music therapy is the clinical and evidence-based use of interactive or receptive music interventions within a therapeutic relationship by a board-certified music therapist (MT-BC) to address clinical goals such as symptom relief, distress management, and provide patient/family support. 22 The number of hospices providing music therapy has increased over the past 15 years, but it is unclear how well music therapy services are integrated into care. Additionally, there are no fully powered studies exploring the influence of hospice music therapy on patient outcomes or family satisfaction. This report is the first to examine the delivery of music therapy within a large hospice and explore the potential link between music therapy and family satisfaction. Results provide insights into the delivery of hospice music therapy services for cancer patients and identify potential areas for study.
Overall, approximately 40% of the cancer patients within this dataset received music therapy as part of their hospice care. Patients who had a shorter length of stay had a lower probability of receiving music therapy, which may be related to patient acuity at the time of hospice admission or difficulty scheduling music therapy following admission and prior to death. A report describing referral trends in Australian community palliative care and inpatient programs reported that the average time to a music therapy referral was 11 days, which is longer than the median length of stay of the patients who did not receive music therapy within the current dataset. 23 Furthermore, patients in the Australian study were more likely referred as their ECOG (Eastern Cooperative Oncology Group) rating became worse, indicating a reactive referral pattern. Meta-analyses of medical music therapy research indicates that if pain is a predictable symptom of the disease process, the earlier the music intervention, the better the outcome. 24 There were no differences in family perception of patient anxiety or pain based on the receipt of music therapy. Anxiety and pain are common reasons for referral to music therapy; however, research supporting the use of music therapy to decrease anxiety and pain is equivocal. 7, 9, 10, 25 Improvisation, songwriting, and pairing live or recorded music with imagery experiences are examples of common interventions used by hospice music therapists. 26 These interventions are differentially effective when targeting anxiety and stress related outcomes. 27 However, because many music-based studies do not identify theoretical frameworks to guide intervention choice, it is unclear which types of interventions are most effective under a given set of circumstances. 25 While not available in this dataset, documentation describing clinical decision-making and implemented interventions in future prospective trials may better refine music therapy practice.
Family members reported less dyspnea, higher likelihood of discussions surrounding spiritual beliefs along with adequate spiritual support depending on the receipt of music therapy services. There are few studies exploring the use of music therapy to decrease dyspnea or breathing difficulties in cancer patients. Two studies explored the use of a music intervention to decrease breathlessness in advanced cancer patients with equivocal results; 12, 2813, 26 however, both studies had multiple methodological weaknesses including small sample sizes and a lack of a comparison condition which prohibit generalization. The results from the current analysis suggest that the use of music-based interventions to manage dyspnea could be examined further.
Spirituality is a common need music therapists address when working with cancer patients in active treatment and patients receiving hospice care. The use of religious and spiritual music during hospice music therapy interventions is common and likely contributed to this outcome. 26 Experimental studies on music therapy and spirituality are sparse, although one study reported positive changes in spiritual well-being after music therapy compared to an attention-control condition.
14 Qualitative reports and case studies describe a vast range of spiritual experiences in hospice music therapy that are highly individualized in terms of music used and intervention intent (e.g. religious, meaning making, and existential). 29 There were no differences in overall satisfaction with care dependent on the receipt of music therapy. This is consistent with a previous study exploring the influence of music therapy on medical inpatients' overall satisfaction. 30 The measurement of satisfaction with hospice care is completed by family members, which may be biased based on the family member's needs and the latent, retrospective nature of the measures (i.e., 1-3 months post death). 8 Family ratings of satisfaction for hospice care are related to information about the family member's condition and medical treatment, the provision of adequate emotional support to the family member, and an identifiable nurse in charge of care. 8 It is likely that the current standard measure of overall satisfaction with hospice care is too broad and influence by multiple aspects of hospice care to capture the specific patient-related benefits (i.e. breathlessness, spirituality) of music therapy.
Study Limitations
There are several limitations of the current study. The overall response rate for the FEHC was low, which may indicate a response bias and raising concerns about the representativeness of the sample. In addition to the low FEHC response rate, families who received music therapy services were more likely to return satisfaction surveys, indicating potential response bias. Furthermore, propensity score analysis controls for known potential differences which may influence outcomes, but not unknown differences that would be controlled for with random assignment. This leads to the possibility that there are other differences between the groups for which propensity score analysis did not control. Second, patients who received music therapy services received more services overall, especially from hospice aids, social workers and chaplains. Some of the positive ratings in family satisfaction data may be due to the synergistic nature of multiple professionals and para-professionals addressing the needs of patients and their families. 31 To our knowledge, this is the first study to link the receipt of music therapy to family satisfaction with care, specifically in hospice. The results indicate potential directions for prospective trials in music therapy and hospice. Specifically, our results suggest that there may be potential benefits from the integration of music therapy services within hospice care in terms of providing spiritual support and relieving dyspnea in patients receiving hospice care. Exploring collaborations between pastoral care and music therapy in providing spiritual support may assist in optimizing valuable hospice resources. The intentional examination of music-based interventions in reducing dyspnea is also warranted. Given the equivocal results of pain and anxiety trials, studies examining the benefits of theoretically derived music interventions targeting these outcomes are also needed to guide music therapy clinical practice within hospice.
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